Introduction effect of pH and perchlorate on the activity of each of the enzymes using spectrophotometric methods. In the light of these findings existing fluorimetric methods were modified and their performance evaluated. The use of spectrophotometric rather than fluorimetric methods for lactate and glucose was also investigated. From these studies optimized automated methods have been provided whereby unneutralized undiluted PCA extracts of blood can be applied directly to the analyser.
Initially, the effect of pH and perchlorate on the spectrophotometric assay each of the enzymes with each substrate was examined. This established that any effect on the enzyme activity was not simply due to changes in fluorescence. The LKB Reaction Rate Analyser was preferred for these experiments due to the ease in which large changes in sample and reagent volumes can be made.
Secondly, the reaction conditions were altered for the fluorimetric metabolite analyses on the Cobas Bio, taking account of the effects of pH and perchlorate on the spectrophotometric methods.
Economical and specific measurement of the blood concentrations of intermediary metabolites such as acetoacetate, 3-hydroxybutyrate, glycerol, alanine and pyruvate, as well as the more frequent measurement of lactate and glucose, is of interest to the clinical chemist. As some of these metabolites are present in low concentrations in human blood their accurate measurement in small samples (50 1) requires the sensitivity of fluorimetric methods, the required specificity being achieved by using enzymatic reactions. Using both these techniques with a centrifugal fast analyser, economic handling of large numbers of blood samples can be obtained. Methods for this analyser have been described which were adapted from continuous flow methods [2] .
For all methods, the blood samples are deproteinized by treatment with perchloric acid (PCA). Perchlorate, however, interferes with the activity of the enzymes used in the methods and as the perchlorate concentration may vary in the samples, this in turn has an effect on the observed concentration of the metabolite [3] . This (Lewes, East Sussex, UK); with glycerol (AR), glucose (50 mmol/1, 5 g/1 benzoic acid), perchloric acid-600 g/kg (AR) and all other chemicals from BDH (Poole, UK).
Sample preparation
About 1"5-2 ml of whole blood is added to a preweighed plastic tube containing 5 ml of 0"77 mol/1 perchloric acid previously cooled to 0 C. After mixing, the tubes were reweighed, centrifuged at 2500 g for 5 min and the protein-free supernatant removed. The dilution of the blood is determined by the weight changes measured. Alternatively, 0"5 ml whole blood may be added volumetrically to 
Lactate
Main reagent" 0"5 mol/1 glycine, 0"2 mol/1 hydrazinium chloride, 5"4 mmol/1 EDTA (disodium salt) adjusted to pH 9"6 with 10 mol/1 sodium hydroxide.
Start reagent: 100 mg NAD and ml lactate dehydrogenase (300 U) per 10 ml 0"1 mol/1 phosphate buffer at pH 7"4. This is prepared immediately before use. [4] and lactate [5] [7] . The other methods give a within-batch precision which makes them very useful. Some are slightly more prolonged and costly than those previously described ], but they now provide more reliable automated assays.
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